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PREFACE

This report on the floods of November-December 1950 was
prepared by the U. S. Geological Survey, Water Resources Di-
vision, under the general direction of C. G. Paulsen, chief hy-
draulic engineer, and J. V. B, Wells, chief, Surface Water
Branch.

Basic records of discharge in the area covered by this report
are collected in cooperation withthe Department of Public Works
of California, through the State engineer; the city and county of
San Francisco; the Bureau of Reclamation, Department of the In-
terior; and the Corps of Engineers, Department of the Army. The
basic records are supplemented by the detailed records of the
flood contained in this report.
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FLOODS OF 1950

FLOODS OF NOVEMBER-DECEMBER 1950 IN THE
CENTRAL VALLEY BASIN, CALIFORNIA

ABSTRACT

The flood of November-December 1950 in the Central Valley basin was the great-
est in most parts of the basin since the turn of the centuryand probably was exceed-
ed in the lower San Joaquin River basin only by the historic flood of 1862. In re-
spect to monetary loss, the 1950 flood was the most disastrous inthe history of the
basin. Loss of life was remarkably small when one considers the extensive dam-
age and destruction to homes and other property, which is estimated at 33 million
dollars. Outstanding features of the flood were its unprecedented occurrence so
early in the winter flood season, its magnitude in respect to both peak and volume
in most major tributaries, and the occurrence of a succession of near-peak flows
with a period of three weeks.

The flood was caused by a series of storms during the period November 16 to
December 8, which brought exceptionally warm, moisture-laden air inlandagainst
the Sierra Nevada range and caused intense rainfall, instead of snowfall, at unusu-
ally high altitudes. Basin-wide totals of rainfall during the period ranged from 30
inches over the Yuba and American River basins to 13 inches over the upper Sacra-
mento and Feather River basins.

Based on continuous records of discharge on major tributaries for periods rang-
ing from 22 to 55 years and averaging about 43 years, the 1950 flood peaks were
the greatest of record on the American, Cosumnes, Mokelumne, Stanislaus, Tuol-
umne, Merced, Chowchilla, Fresno, lower San Joaquin, Kings, Kaweah, Tule, and
Kern Rivers. Second highest peak of record occurred during the flood of March
1928 on the Yuba, American and Mokelumne Rivers; the flood of March 1940 on
Cosumnes River; the flood of January 1911 on the Stanislaus and Tuolumne Rivers;
the flood of December 1937 on the Merced, Kings, and Kaweah Rivers; the flood of
March 1938 on the Chowchilla, Fresno, and lower San Joaquin Rivers;and the flood
of March 1943 on the Tule and Kern Rivers. Peak discharges for 1950 did not ex-
ceed previous maxima on Bear, Yuba, Feather, and upper Sacramento Rivers, nor
on west side tributaries of lower Sacramento River, Calaveras River, and upper
San Joaquin River (above Friant Reservoir).

Notable high rates of discharge were 354 cfs per square mile from 39.5 square
miles in North Fork of Middle Fork Tule River, 225 cfs per square mile from 198
square miles in Rubicon River, 115 cfs per square mile from 999 square miles in
North Fork of American River and 93. 7 cfs per square mile from 1,921 square mi-
les in American River at Fair Oaks.

This report presents a general description of the 1950 flood, details and esti-
mates of the damage incurred, records of stage and discharge for the period of the
flood at 171 stream-gaging stations, records of storage in 14 reservoirs, a sum-
mary of peak discharges with comparative data for previous floods at 252 measure-
ment points, and tables showing crest stages along the main stem and major trib-
utary channels of the Sacramento and San Joaquin Rivers.

The report also includes a discussion of meteorologic and hydrologic conditions
associated with the flood, examples of the flood regulation afforded by storage re-
servoirs, a brief study of runoff characteristics, and a summary and comparison
with previous floods in the Central Valley basin.
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506 FLOODS OF 1950 IN CENTRAL VALLEY BASIN
INTRODUCTION

During the latter part of November andthe early part of Decem-
ber 1950 the Central Valley basin of California was ravaged bya
series of floods in which discharges of record breaking magnitude
occurred on virtually very major tributary from AmericanRiver
on the north to Kern River on the south. Althoughtheloss of only
two lives is known to have been directly attributable to the floods,
many residents had narrow escapes, and approximately 2 5, 000
persons throughout the flooded areas were evacuatedfromtheir
homes. According toa survey bythe Corps of Engineers, proper-
ty damage is estimated at 33 million dollars--about 40 percent
was damage to agricultural properties, 40 percent topublic and
private utilities and institutions, and 20 percent to residential,
commercial, and industrial properties.

The United States Geological Survey, operating through the
California district office, maintains morethan 200 river-measure-
ment stations within the Central Valley basin as a part of the
regular Nation-wide stream-gaging program for the investigation
of the water resources of the Nation. Most stations have been
maintained by the Geological Survey incooperation withthe State
of California and its political subdivisions, and with other Federal
agencies. Many of these stations have been operated long enough
to supply systematic records of stream stages, discharges, and
volumes of flow which cover the rangefrom drought to extraordi-
nary flood conditions.

Because of the record-breaking proportions of the November-
December 1950 flood, the streamflow records collectedinthe area
during the flood period are of great importance inregard to studies
currently being madefor the further development of the water re-
sources of the Central Valley and of the State of California. This
is especially true with respect to all contemplated projects in
which volumes of flood flows and rates of flood discharges arees-
sential considerations.

As soon as the magnitude of the flood became apparent, imme-
diate action was takento collect and compile all available data con-
cerning the maximum stages and discharges of streams throughout
the flooded area. The workof the Geological Survey, including the
preparation of this report, was done as a part of the.current pro-
gram for the investigation of the water resources and was supple-
mented by a Federally-matched contributionof $12,500 from the
Department of Public Works of California, through the State En-
gineer, and by a contribution of $5, 000 from the United States
Bureau of Reclamation through its Region 2 Office.

This chapter presents the records of stages and discharges of
rivers in the Central Valley basin during the floods of November-
December 1950, discussions of the meteorologic and hydrologic
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aspects, and other information related to the flood, including a
review and suimmary of past floods.

Figure 74 shows the area covered by this report and the areas
in which flooding was most severe, and plate 15isa detailed map
showing the location of flood-determination points.

EXPLANATION

Outline of area covered by this report

7

Central Valley Baosin area in which

major floods occurred

SAN
FRANCISCO

-
3>

\\
/
o, A0S ANGELES ;
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¢ 1
SAN DIEGO )
_

Xe -

-

—

Figure T4. --Map showing location of area covered by this report,
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GENERAL DESCRIPTION OF THE FLOODS

The floods of November-December 1950 in the Central Valley
basin were the result of an extended series of intense warm storms
that brought heavy precipitation to the Sierra Nevada sections of
the drainage areas from Yuba River on the north to KernRiver on
the south. This storm series, which began about November 16
and ended December 8, was remarkable in at least four aspects:
(1) It occurred at an early date. November storms inthis region
are usually of small magnitude and seldom produce floods because
of the dry conditions of the watersheds. (2) The extremely warm
temperature of the incoming moisture-ladenair caused raintofall
at high elevations in the mountains with the result that most of
the accumulated snow was melted away. (3) The broad areal
extent of the storm s, with their flood-producing precipitation,
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covered almost the entire length of the Sierra Nevada and both
eastern and western slopes. (4) The short intervals between com-
ponent storms prevented normal water retent ion bythe water-
sheds.

During the last days of October a general storm caused heavy
rain over the northern end of Sacramento River basinand extended
as far south as American River. This stor m wet the mountain
watersheds and deposited a shallow snow cover at higher eleva-
tions.The storm resulted in major floods in the coastal basins of
southwestern Oregon and the Smith and the Klamath River basins
of northwestern California; a report of these October 1950 floods
is contained in Water-Supply Paper 1137-E.

During November 13-15 a cool storm of moderate intensity
caused 1 to 3 inches of mixed rain and snow to fall in the area
from Yuba River south to Kern River. As a result of this storm
a shallow blanket of snow extended down the Sierra Nevada slopes
to altitudes of about 4, 000 feet in the Sacramento River basin,
5, 000 feet in the San Joaquin River basin, and 6, 000 feet in the
Tulare Lake and Kern River basins.

On November 16-18 the region was subjected toastormof rec-
ord-breaking magnitude that brought extremely warm air inland
against the entire range of the Sierra Nevadaand caused intense
rainfall at unusually highaltitudes. Duringthis storm an average
of about 10 inches of rain fell on all the mountain drainage basins
from Yuba River to Kern River; some basins received as much as
13 inches. At two stations more than 13 inches of rain fell in 24
hours. The melting of most of the accumulated snow cover by the
warm rains contributed to the record-breaking flood peaks that
followed this storm.

On November 12-21 another wave of the storm caused renewed
intense rainfall over the area from the Yuba to the Mokelumne
River basins. This rain, falling on already saturated watersheds,
caused still higher flood peaks onthe Yuba, Bear, American, and
Mokelumne Rivers.

To the west of the Central Valley basin, the storms of Novem-
ber 16-21 brought flood-producing rainfalls to the coastal drain-
ages between San Francisco Bay and Monterey Bay. In these
areas thetotal storm precipitation generally was slightly higher
than that of the storms which produced the previous maximum
floods of record.

From November 22 to December 1 there was very littlerain-
fall, but on December 2-4 another warm storm deposited from 2
to 6 inches of rain over the basins fromthe Yubatothe Kern. New
floods occurred but the peaks were generally lower than those
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resulting from the November storms. This storm also deposited
about 5 inches of rain over the Coast Rangesnear Clear Lake and
caused minor tributaries of that lake to ris e to moderate peaks.
In the North Coastal and Central Coastal areas, heavy rains re-
sulted in flooding in the Eel River delta, on the lower reaches of
the Smith River, and, in general, throughout the Russian River
basin and the lower reaches of Corte Madera, San Lorenzo, and
Alameda Creeks.

The storm series was broughttoacloseby another warm storm
on December 6-8, which laid down 3 to 5 inches of rain over the
Yuba to the Mokelumne river basins, 2to 4 inches overthe
Stanislaus to the San Joaquin River basins, and somewhat less
than an inch over the Kings to the Kern River basins.

During the entire series of storms, the rainfall over the upper
Sacramento and the Feather River basins averagedabout 13 inches,
over the Yuba and the American River basins, about 30 inches-
over the Mokelumne to the upper San Joaquin River basins, about
22 inches; and over the Kings tothe Kern River basins, about 17
inches.

The results of the severe and intense storms during November
and December were record-breaking flood flows on virtually every
major tributary to the Central Valley basin from AmericanRiver
on the north to Kern River on the south. The period of record on
these streams ranges from 22 to 55 years and averages about 43
years; previous records broken by the November-December 1950
floods include those established during the floods of 1907, 1909,
1911, 1914, 1916, 1928, 1937, 1940, 1942, and 1943. In mostin-
stances, however, the previous maximum flow of record occurred
in the floods of 1928, 1937, or 1938. North of the Yuba River,the
Feather and the upper Sacramento Rivers did not approach pre-
vious record flows. Comparison with previous major floods is
shown in figure 75 by the graphs of maximum annual peak dis-
charge in 5 Central Valley basin rivers including Feather River
on the north and Kaweah river onthe south. A furthercomparison
is shown in figures 76 and 77 by flood hydrographs of daily dis-
charge for 7 rivers including Feather River onthenorthand Kern
River on the south.

From the Yuba River south to the Mokelumne River,two major
peaks occurred about 2 days apart as a result of the intense storm
waves of November 16-18 and 19-21. Inallcases, the second peak
was larger than the first and was the one which exceeded any pre-
vious flow of record. From the Calveras River south to the
Kern River, the major peak resulted from the firststorm--infact,
south of the San Joaquin River the second peak did not occur.
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Figure 75. --Maximum annual floods in 5 Central Valley basin
rivers.

The additional rainfall which occurred during thetwo storms of
early December causedflows in most of the streams to rise again,
butin generalthe December peaks were lower than those which
occurred in November. However,one notable exception was the
lower San Joaquin. River, which, on December 10, reached its
greatest flow of record at the gaging station near Vernalis as a
result of the combined contributions from the various east-side
tributaries. See figure 78. The November peak onthe lower San
Joaquin River was lower than that of December principally because
of the retarding effect (during the November storms)of the many
storage reservoirs on the tributaries. Mostofthese reservoirs
were full or nearly full at the time of the December peaks, and
therefore, they were generally ineffective in reducing flood flows
in the lower reaches of the river system.

As a result of the record flows in most of the streams of the
Central Valley basin, virtually every major stream overflowed its
banks at some point--with the notable exception of the Sacramento
River main stem. Many levee breaks occurred during the floods.
The most significant of these overflows were onthe south bank of
the Yuba River inthe vicinity of Hammonton, on the south bank of
the Bear River downstream from U. S. Highway 99E, onthe north
bank of the American River upstream from H Street Bridge,Sac-
ramento, on the easterntributaries of the San Joaquin River, and
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Figure 77. --Graphs of daily discharge for major floods of record
at various stream-gaging stations in San Joaquin River basin.
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ground. Note Survey gage at end of bridge in lower right. Photo by Corps of Engineers.
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along the San Joaquin River proper. Most of the inundated areas
consisted of agricultural property, although many suburban . areas
and parts of urban communities were flooded. Some areas, nota-
bly those north and east of the American River in the vicinity of
Sacramento, were inundated as many as three and four times as
a result of successive flood peaks. The total area flooded one or
more times in the Central Valley basin is estimated by the Corps
of Engineers at about 669, 000 acres.

On the eastern slope of the Sierra Nevada, the same intense
November storms that caused the floods inthe Central Valley basin
resulted in record-breaking flows in the basins of the Truckee,
Carson, and Walker Rivers. Behavior of the flood runoffin these
streams paralleled that of the group from the Yuba River to the
Mokelumne River; in each, two peaks occurred, one on November
19 and one on November 21;the latter peak substantially exceeded
any previous flow of record. Extensive areasin western Nevada
were flooded, and as a result of inundation by the Truckee River
of a considerable portion of the business district of the city of
Reno, that city sustained far greater damage than any other city,
either in California or Nevada. A report ofthe November-Decem-
ber 1950 floods inthe Truckee, Carson, and Walker River basins
in California and Nevada is contained in a separate Water-Supply
Paper of the series of annual flood reports.

On the Yuba River,the peak discharge of 109,000 cfs on November
21 at Narrows Dam plus the simultaneous flow of Deer Creek
amounted to 114, 000 cfs. Representing the peak discharge at the
former gaging station site at Smartville, this figure compares
with a record of 120, 000 cfs at that site during the flood of March
1928. Surpassingall previous records, however, was the occur-
rence during the 1950 floods of four major peaks within a period
of 21 days. As recorded atthe Narrows Dam station, these peaks
amounted to 69,400 cfs on November 18, 109,000 cfs on November
21, 68,100 cfs on December 3, and 49,000 cfs on December 8.

Upstream from Narrows Dam, State and county roads suffered
severe damage, and limited damage occurred to residential and
mining properties adjacent to the river at Downieville. Figure
79 shows the complete washout of a section of the highway between
Downieville and Sierra City by floodwaters of the North Yuba River.
Downstream from Narrows Dam the river left its channel at the
foothill line just upstream from thetown of Hammonton. Marigold
and Hammonton, small mining towns, were partially flooded and
damage occurred to properties and facilities of the Yuba Consoli-
dated Gold Fields, Inc. The general overflow, covering an area
of about 43, 000 acres, extended westward to the east levee of
Feather River and southward to the Bear River. The greater
part of this area is agricultural propert'y, but there were exten-
sive residential districts and several large industrial enterprises
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Figure 79. --Destruction of highway between Downieville and Sierra
City by floodwaters of North Yuba River. Photo by California
Division of Highways.
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withinthe area. Highly developed residential subdivisions and the
communities of Linda, Olivehurst, Arboga, and Ostrom were
flooded.Evacuationof residents from Linda district began about
4 a. m. of November 21 andOlivehurstarea residents were evac-
uated about 8:30 a. m. The refugees poured into Marysville in
automobiles, trucks and school buses. Many towed trailers loaded
with household goods or livestock. No deaths werecaused by the
flood, but accordingto a story in the Sacramento Bee about 8,000
people were evacuated from the area.

On the Bear River, the peak discharge near Wheatland on
November 21 was less thanthe previousmaximum of record
(31,000 cfs during theflood of January 1943). However,the Novem-
ber-December 1950 flood runoff was of unusual duration. Asa re-
sult of the November 21 peak, a break occurred in the south bank
levee about 600 feet downstream from U. S. Highway 99E. The
overflow spread to the east across the highway, tothe south for
about 3.5 miles, and tothe southwest for about 4 miles; approxi-
mately 2,900 acres were inundated, including an extensive orchard
belt. The floodwaters were then intercepted by natural courses
draining into Yankee Slough (aleveed channel which flows westward
about 3 miles into Bear River). Abreakoccurredinthe southlevee
of Yankee Slough near the Rio Oso area and just southeast of the
confluence with Bear River. Bear River backwater and Yankee
Slough flows, augmented by overflow from the Bear Riverbreak
upstream, flowed in a general southwesterly direction and inun-
dated an additional agriculturalarea of about 13,600 acres. Three
major railroads, a primary State highway, and an extensive part
of the county road system, all located within the flooded area, were
damaged extensively.

On the American River, the records for the Fair Oaks gaging
station indicate that the November-December 1950 floods broke
all records with respectto peak discharge, duration of high flows,
and flood volume. The maximum discharge previously recorded
during the floods of March 1928 was first equaled by the peak of
163, 000 cfs on November 19, and then it was exceeded by the rec-
ord peak of 180,000 cfs during the second rise on November 21,
The third rise on December 4 reached apeak of 136,000 cfs and the
final rise of the series reached 86, 000 cfs on December 8. The
total runoff November 18 to 30 was 924,700 acre-feet; December
3 to 13, 729, 300 acre-feet; and November 18 to December 13,
1,672,000 acre-feet. The average annual runoff, based on 45
years of record, is about 2, 650, 000 acre-feet; only a small part
of this runoff narmally occurs during November and December.

At the H Street Bridge station at Sacramento, the American
River reached a crest stage of 44. 04 feet on November 19, thus
exceeding the highest previously recorded stage of 43. 4 feet on
March 26,1928. On the morning of November 21 the river reached
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a record stage of 45.73 feet. The excessive flow of the American
River caused a record stage of 30.14 feet onthe Sacramento River
at the I Street bridge, Sacramento. See figure 80. Previously
recorded high at this station was 29. 6 feet on January 17, 1909,
which was prior to construction of the Sacramento weir. Thepre-
viously recorded high since the weir has been in operation was
29,5 feet on March 26, 1928. During the period November 1927
and again during December 7-13, the gates (48 total,each 38.1
feet long) of the Sacramento weir wereopened whennecessary and
discharged most of the American River floodwaters safely into
Yolo bypass. Figure 81is a photograph of the weir on November
21 when the crest of the flood was near its peak.

Upstream from the foothill line at Folsom, American River
floodwaters caused heavy damage to power installations and State
and county roads. At Coloma, site of gold discovery in California,
about 100 acres were flooded, causing damage to a State Park, a
State highway, residential property andtourist cabins, and forcing
the evacuation of about 50 people from their riverside homes.
About 12 miles downstream from Folsom the floodwaters over-
topped the rightbank andflooded about 5,000 acres of agricultural
and residential property east of the city of Sacramento. The flood
flow then entered the overflow channel between the levees(which
protected the cities of Sacramento and North Sacramento)and joined
the Sacramento River. Floodwaters backed up Arcade Creek,
which enters the floodway, and flooded about 2,400 acres of resi-
dential and agricultural property in the Del Paso Heightsarea. On
the right bank, upstream from H Street Bridge, the levees offered
only partial protection during small floods, and numerous breaks
from previous floods had not been repaired. During therise of
November 19 the floodwaters flowed through these unrepaired
breaks and breachedthe lower part of the levee in several places.
The peak flow of November 21 overtoppedthe entirelevee, and in
addition tothe reinundation of the suburbanarea east of Sacramento,
this overflow caused a breakinalocallevee acrossanatural drain
and resulted in the flooding of thehighly developed residential
property inthe Sierra Oaks Vista subdivision. See figure 82. The
damage to residential, commercial, industrial and agricultural
property and to roads, highways and power facilities within the
flooded area was severe. The depth of water ranged from about
1 foot to more than 6 feet on thefloors of most of the flooded
buildings, and many houses were flooded four times during the
overflow period. Although the domestic groundwater supply serv-
ing the flooded and adjacent areas became contaminated, effective
chlorination measures were taken,and no serious outbreak o f
disease was reported. One death in Yolo County, reported by the
Sacramento Bee, concerned an elderly man who was drowned
when water covered his cabin in the bottomlands of the Sacramento
River near the mouth of the American River. Approximately
4, 500 persons were evacuated from the overflow area during the
flood period.
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Figure 80. --Crest of Sacramento River at Tower bridge, about 5 blocks downstream from I Street bridge,
Sacramento, November 21, 1950, Photo by California Water Resources Board.
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Figure 81. --Sacramento Weir on Sacramento River, November 21,
1950. At time of photograph, head on weir was 7. 8 feet and dis-

charge about 108,000 cfs. Photo by California Water Resources
Board.



Figure 82, --H Street bridge across American River, east Sacramento, November 21, 1950, East levee
overflow in background.. Geological Survey gage in left foreground. Photo by California Division of
Highways.
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In the relatively lower drainage area of the Cosumnes River,
the November 18 peakdischarge of 27,600 cfs atthe Michigan Bar
gaging station was only slightly greater than the previous maximum
of record which occurred in March 1940. The November 18, 19
flood flow broke through the north-bank levee near Sloughhouse,
flowed with considerableforce across farm lands to the bluff which
forms the north bank of Deer Creek, followed that bluff to the con-
fluence of Deer Creek and Cosumnes River above the Southern
Pacific Railroad crossing, then flowed across the bottom lands to
join floodwaters of the Mokelumne River near the community of
Thornton. Approximately 17,600 acres of agricultural lands were
inundated to depths of as much as 8 feet.

Onthe Mokelumne River, aflood peak of 29,100 cfs on November
21, at the Mokelumne Hill gaging station upstream from Pardee
Reservoir, exceeded by 5, 800 cfs the previous maximum of rec-
ord established by the March 1928 floods. Pardee Reservoir was
filled by the inflow from the first flood rise on November 18, and
the November 21 peak had to be passed over the spillway; this re-
sulted in record peaks of 26, 700 cfs and 28, 800 cfs respectively
at the downstream stations at Lancha Plana and near Clements.
At the Mokelumne Hill gaging stationthe record flood peak of
33, 700 cfs occurred on December 3. The floodwaters inundated
bottom lands on both sides of the river from thefoothill lineto the
mouth. The merging of the floodwaters of Mokelumne River with
those of its valley-flood tributaries, Cosumnes River and Dry Creek,
created a lake of about 8, 700 acres. All levees along the river
were overtopped except those protecting the community of Thornton.
Including thelake andtheflood plain above it (rangingupto 2 miles
in width), approximately 22,000 acres were inundated by Mokelumne
River floodwaters. The suburbs of Lodi were flooded by the No-
vember peak but they were not affected by subsequent peaks. In-
undation depths ranged as high as 5 feet during the 3-day flood
period. Most of the flooded urban property at Lodi was of the
better residential type. Flooded croplands included substantial
acreages of truck, alfalfa, orchards and vineyards; inundation
depths ranged as high as 8 feet and the flooding lasted as long as
6 weeks. Severe damage suffered by utilities and public property
included power installations at Pardee Reservoir, afish ladder of
the California Division of Fish and Game near Woodbridge, State
and county roads and bridges, railroads, and transmission lines
throughout the flooded area.

Between the drainagebasins of the Calaveras River onthe north
and Stanislaus River on the south, November-December floodwaters
of Duck Creek {one of three small streams tributary to the San
Joaquin River),overflowed its banks and inundated residential areas
on the outskirts of Stockton. Substantial residential damage re-
sulted from water ranging as deep as 20 inches over floors. Some
damage occurred alsoto a number of small commercial establish-
ments, including motor courts, garages, grocery stores and a
tavern.
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The November-December flood flows of the Stanislaus River
broke all previous records. The peak inflow of 90, 000 cfs to
Melones Reservoir, which occurred on November 19, compares
with the previously recorded maximum discharge of 60, 000 cfs
downstream at the Knights Ferry station during the flood of Janu-
ary 1911, prior to the construction of Melones Reservoir. As re-
corded at the gaging station below Melones powerhouse, the max-
imum dischargefromthe reservoir occurred on November 21 and
amounted to 49, 500 cfs. Second and third peak outflows of 48, 400
and 44, 600 cfs occurred on December 3 and 8, respectively.

The flooded area dur ing the November-December floods ex-
tended from the vicinity of Knights Ferry to the San JoaquinRiver
and included approximately 15,000 acres of highly productiveagri-
cultural lands. Where the Stanislaus River floodwaters inter-
mingled with those of the SanJoaquin River, an area about 4 miles
wide was inundated. All of the smaller privately-constructed lev-
ees were overtopped and those of the reclamation districts along
the lower reaches were breached in a number of places (see fig.
78). Urban communities inthe basinare locatedon higher ground
and were not flooded.

Because there was about 350, 000 acre-feet of storage space
available in Lake Eleanor, Hetch Hetchy, and Don Pedro Reser-
voirs at the time of the November storm, the November 21 dis-
charge of the Tuolumne River below Don PedroReservoir @s re-
corded at the station near La Grange) was controlled to a peak of
28,900 cfs. The actual peak inflow to Don PedroReservoir of
86,000 cfs substantially exceeded the previously recorded maximum
discharge of 60, 300 cfs at the La Grange station during the flood
of January 1911 (prior tothe construction of any of the three reser-
voirs mentioned above). The regulation afforded by Don Pedro
Reservoir was adequate to control the December 3 peak inflow of
64, 000 cfs to a discharge of 9, 790 cfs at the La Grange station.
However, because the reservoir was nearly full just prior tothe
storm of December 7, 8,the peak inflow of 66,000 cfs on Decem-
ber 8 was only slightly reduced to an outflow of 61, 000 cfs as re-
corded at the La Grange station.

Downstream from the foothill line the river overflowed its banks
and inundated an irregular strip of land varying in widthto about
2 miles. Most of the small levees constructed by farmers were
overtopped and breached. In the city of Modesto a considerable
section of residential and commercial properties adjacentto the
river was inundated to depths ranging from a few inches to 6 feet,
forcing about 4,000 persons toleave their homes. The damage to
foundations, floors, and furnishings was severe. Depth of flooding
of agricultural areas ranged as high as 18 feet, and altogether,
approximately 8, 000 acres of urban and agriculturallandwerein-
undated.
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On the MercedRiver, the flood peak of November 18 established
a new record of 83, 000 cfs at the Bagby gaging station upstream
from Lake Mc{Clure, as determined by inflow to the lake. The
Bagby gaging station was completely demolished. Previous max-
imum discharge of record upstream from IL.ake McClure was
59, 000 cfs during the flood of December 1937. Storage space in
Lake McClure was adequate to reduce the November flood inflow
to less than 2, 000 cfs. However, because of the high stages of
the lake during the December floods, large releases were required;
the peak, as recordedatthe Exchequer gaging stationon December
4, amounted to 46, 200 cfs. Previous maximum discharge at this
station was 22,000 cfs during theflood of January 1916 (prior to
the construction of Exchequer Dam, which was completed in 1926).

In Yosemite National Park, floodwaters of the Merced River
during the November storms caused large damage to roads and
trails, buildings, tourist lodges, and other improvements; the
damage was estimated by National Park Service engineers at more
than $500,000. Floods from the December storms intensified the
damage and delayed reconstruction. Between Yosemite and Lake
McClure, flooding ofthe “All Year Highway”, State Route 140, in
the vicinity of El1 Portal and Briceburg caused damage estimated
by the California Division of Highways at $1, 200, 000. See figure
83. The highway was closed, and travel to Yosemite was routed
over alternate routes for several months. Downstream from Lake
McClure, the December.releases from the lake washed out the left
abutment of a small dam operated inconnection with Merced Falls
powerhouse. Overflow caused flooding and subsequent evacuation
of the towns of Snelling and Cressey. A strip of land as wide as
3 miles was inundated. In all, about 19, 600 acres of agricultural
and urban land were inundated to depths ranging from a few inches
to about 10 feet.

Flood flows of November and December in the Merced County
Stream Group caused extensive flooding in the vicinity of the city
of Merced. Thedrainagearea ofthis group, including Bear, Black
Rascal, Burns, Mariposa, Miles, Owens, and Deadmans Creeks,
lies betweenthe drainage basins of Merced River on the northand
Chowchilla River onthe south. Breaking outat two locations east
of Merced, thefloodwaters of Bear Creekflowed in a southwesterly
direction and inundated east Merced residential areas and large
orchards east of the city. The watersthen crossed the Yosemite
Highway and Santa Fe Railway through relief openings and inundated
more orchards, numerous suburban homes, and dairy ranches and
finally crossed U.S. Highway 99 and the Southern Pacific Railroad
through relief openings andinundated more rural residences and
dairy ranches. North of the city, Black Rascal Creek overflowed
its banks and inundated a strip about half amile wide and 4 miles
long. West of the city, floodwaters backed up over lowlands north
of State Highway 140, spilled over the highway and across crop-
lands south to Bear Creek, and covered the entire delta area.
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Figure 83. --Damage to State Route 140 into Yosemite Valley in Merced River Canyon east of El Portal,
Photo by California Division of Highways.
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A total area of about 27, 000 acres of agriculturallands and resi-
dential and commercial properties were flooded.

The flood peak of November 18 washed out the gaging station
on Chowchilla River at Buchanan damsite. This peak of 22,500
cfs, determined by slope-area measurements, established a new
record. The maximum discharge previously recorded was 18,900
cfs during the flood of March 1938.

Virtually all the flooding in the Chowchilla River basin took
placeinthe city of Chowchilla and in areas south and southwest of
the city and was caused by overflows from Ash and Berenda
Sloughs (distributaries of Chowchilla River). Ash Slough waters
broke through a protective levee on the north side of the city and
flowed southward, inundating more than half of thecity to depths
ranging from afew inches to 3feet. A railroad spur embankment
at the easterly boundary of the city channeled the floodwaters to
agricultural areas south of the city. A few hours after the Ash
Slough break-through, Berenda Slough, southeast of the city, over-
flowed at the bridge on U. S. Highway 99 and poured into the city
between the railroad embankment and high ground north of U. S.
Highway 99; this water formed a lake between the railroad fill on
the south, high ground on the west and north, and the left bank of
Berenda Slough on the east. Thislake area, inundated with as much
as 4 feet of water, contained a number of commercial establish-
ments, including a motel and bus depot, some cafes, service sta-
tions, and garages. Seefigure 84. Altogether, about 12,000 acres
of urban and agricultural lands were inundated. As reported inthe
Fresno Bee, one man was drowned by Berenda Slough floodwaters;
this person was a transient who had been asleep under the Berenda
Slough Bridge when the floodwaters arrived.

Onthe Fresno River, the peak of 8,540 cfs at the gaging station
near Knowles on November 19 was the maximum for a period of
record of 37 years; the greatest discharge previously recorded
was "l', 630 cfs duringtheflood of March 1938. Areas flooded from
Fresno River and from overflow into Cottonwood Creek amounted
to 4, 900 acres of agricultural land. About 4,000acres of these
croplands were flooded when protective levees downstream from
the city of Madera were breached at several points.

Although the volume of the November-Decemberinflows to
Friant Reservoir fr o m the upper San Joaquin River Basin were
large for so early-in the flood season, the peak discharge was not
record breaking. Inflows were completely regulated bythe reser-
voir, and the maximum release as recorded at the gaging station
below Friant was 5, 050 cfs on December 18. Compared to the
peak discharge of 48, 100 cfs on November 19 below Kerckhoff
powerhouse and upstream from the reservoir, the maximum dis-
charge of record below Friant was 77, 200 cfs during the flood of
December 1937 (prior to the construction of the reservoir).



€——84—0 880893

Figure 84. --U. S. Highway 99 at south city limits of Chowchilla covered by water 2 to 3 feet deep.
by Wessels' Studia, Chowchilla.
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In the lower San Joaquin River the regulation afforded by the
reservoirs on the major tributaries, Stanislaus, Tuolumne and
Merced Rivers, was such that during the November flood period
the discharge at the Vernalis gaging station did not exceed a peak
of about 33,000 cfs on November 23. However,during the De-
cember 3-10 flood period the tributary reservoirs were nearly
full or spilling and maximum releases to maintain flood control
capacity were being made. The result was a record-breaking
peak discharge of 79,000 cfs at the Vernalis gage on December 9.
See figure 78. Previously recorded maximum discharge at this
station was 51, 200 cfs during thefloods of March 1938. At Moss-
dale Bridge, at the edge of the San Joaquin River Delta, the flows
of December 9, 10 produced a record-breaking stage of 24. 75 feet.

Floodwaters of the San Joaquin River spreadover low-lying
lands on both sides of the river, breached protective levees, and
intermingled with the floodwaters of the tributaries to inundate
approximately 44,000 acres of valley-floor lands, between the
mouth of the Merced River and the head of delta tidal channels
below Mossdale, with waters as deep as 8 feet. Pouring through
breached levees upstream from Mossdale, the floodwaters inun-
dated an area which included residences in and around Mossdale,
resorts containing permanent homes and summer cottages, com-
mercial establishments, the $20,000,000 State of California Voca-
tional Institution under construction near Trach, mainlines of the
Southern Pacific and Western Pacific Railroads, and U. S. High-
way 50 between Stockton and Tracy. Sections of the Southern
Pacific Railroad and of the east-bound lane of U. S. Highway 50
were completely washed out. See figures 85, 86, and 87. Between
Mossdale and Stockton, farmlands, residences, and some com-
mercial establishments were inundated when the east levee was
breached near Brant Bridge. The Sacramento Bee, December 11,
reported that about 3, 200 persons were forcedto evacuate their
homes as a result of the flooding from the lower San Joaquin River
and its tributaries.

In the delta area of the river, exceptionally high tides during
the December flood period greatly increased the flood hazard, and
on December 10, failure of the levees surrounding Venice Island
completely inundated this tract of 3,000 acres of highly productive
peat land and displaced five families. The hightides substantially
prolonged the normally slow recession of flood flows inthelower
river, and as a result, some of the flooded areas remained under
water for a period of 10 days or longer.

On Kings River, the flow at Piedra (at the foothill line) rose
sharply from a relatively low stage on the afternoon of November
18 to a record peak of 91,000 cfs early on the morning of November
19. Previously recorded maximum discharge in the 55 years of
record was 80, 000 cfs during the floods of December 1937. In a
second peak of 36, 800 cfs which occurred on December 4, the rise



Figure 85. --Lower San Joaquin River floods area near Mossdale, in background. Break in east levee of
Paradise cut just upstream from Western Pacific Railroad in foreground. Photo by California Water

Resources Board.
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Figure 86, --Washout of Southern Pacific railroad track near Mossdale.
Resources Board,
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was not as sharp nor was the recession as rapid as that of Novem -
ber 19. However, as a result of the sustained flow and previous
saturation of the channel and overbank areas, flood peaks in the
lower reaches and the north (to San Joaquin River) and south ( to
Tulare Lake) distributaries were as high as in the November 18-
21 flood.

Upstream from Piedra the November 19 floodwaters washed
out a newly completed weir and the coffer dam and foundation work
of the Pine Flat Dam under constructionby the Corps of Engineers.
Estimated at more than $900,000, this was the most costly single
item of property damaged by the flood. A motion picture theater
with a seating capacity of approximately 300, located on the north
bank of the river at Piedra, was completely destroyed--thetheater
was not open on the day of the flood. Thirty-five people living on
an island near Piedra wer e marooned by the sudden rise of the
river but were saved by rescue workers.

From Piedra to U.S. Highway 99 (immediately south of Kings-
burg) about 17, 000 acres of highly productive agricultural lands
were flooded; most of theland was in Centerville Bottoms. Includ-
ing residents in the vicinity of Sanger and Centerville and farm
families throughout the area, about 500 persons were forced to
evacuate their homes. Loss of livestock in the areawas espe-
cially severe; it was reported that about 30, 000 turkeys, valued
at $500, 000, were lost.

Downstream from U. S. Highway 99, the flooded area (mostly
highly developed agricultural lands) included about 35,100acres
between the highway and Crescent Weir, 13, 000 acres between
Crescent Weir and SanJoaquin River along the north distributaries
(including Fresno Sloughand Fresno Slough “James” bypass), and
3,000 acres along the south distributariesto Tulare Lake. As the
result of breaks inthe river levees at numerous points near Laton,
that community of 400 residents was virtually surrounded by the
floodwaters. Farther downstream the floods encroached upon
Riverdale and fringe communities near Hanford. The secondflood,
December 4-6, covered a smaller area than the November 19-21
flood, but Laton was again surrounded and the flooding along the
north and south distributaries was nearly the same.

In the Tulare Lake area, inflow from the Kings, Kaweah, and
Tule Rivers during the November 19-21 flood was confinedto 12
sections of land (recently plantedtobarley) by emergency levees
which were constructed as soon as it became apparent that the
floodwaters would enter the lake. A high wind on December 10
caused waves that broke the last of the emergency levees. This
permitted inflow that inundated 41 additional sections of land; the
total flooded area amounted to 10, 6C0 acres.
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Figure 87. --Lower San Joaquin River floods Stewart Tract and
four-lane U. S. Highway 50 near Mossdale. Parallel highway

to left of one shown is completely inundated. Photo by California
Water Board.

Onthe Kaweah River, the flood of November 19 was the largest
with respect to bothpeak and volume since stream gaging was be-
gun on that river in 1903. By slope-areadetermination nearThree
Rivers (the gaging station was destroyed) the peak discharge was
determined at 52, 000 cfs. The maximum discharge previously
recorded was 33, 300 cfs during the flood of December 1937.

Upstream from the foothill linethe floodwaters destroyed 7high-

way bridges,damaged an extensive stretch of highway, and destroyed

or damaged 25 homes. Severalhouses in the town of Three Rivers
were washed into the river.

Downstream from the foothills, severe damage occurred to
Terminus Beach, two gravel plants,and a number of homes. Be-
low the community of Lemon Cove, debris lodging against the bridge
and trestle of the Visalia Electric Company formeda damthat di -
verted floodwaters toward the town of Woodlake. Six homes were
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destroyed and others were extensively damaged. In Woodlake, about
50 homes were flooded to depths varying from a few inches to more
than 3 feet. The trestle of the Visalia Electric Company eventually
collapsed and resulted in the destruction of several thousand feet
of railroad track and embankment,

From Woodlake to the vicinity of Visalia, the flooded area (mostly
in orchard or pasture) was from 2 to 4 miles in width. Extensive
flooding of business and commercial sections in the city of Visalia
were the result of overflow from Mill Creek, a distributary of the
Kaweah River. The water averaged from 6 to 12 inches in depth,
although in several places it was about 18 inches deep. Wide areas
of cotton, pasture, and grain lands were flooded south of Visalia
along various canals and distributary channels, and east of the city
along the St. Johns River and Cross Creek distributaries. Damage
to buildings, machinery, lumber, fences, and livestock was ex-
tensive,

The total area flooded by the Kaweah River was about 48, 000
acres; it included urban and suburban areas of about 50 acres in,
or near, the towns of Three Rivers, Lemon Cove, Woodlake, Farm-
ersville, and the city of Visalia. No lives were lost, although many
houses and automobiles were swept away, and a number of people
had very narrow escapes, It was reported that 2, 000 persons in the
Visaliaarea and 200 persons in Woodlake were evacuated during the
height of the flood.

For the 49-year period of record on the Tule River at the sta-
tion near Porterville, the 1950 peak discharge of 25,500 cfs on
November 19 compares with the previous maximum of 15, 500 cfs
during the flood of March 1943.

Upstream from the gaging station, the flooding caused severe
damage to improvements in Sequoia National Forest, to homes and
bridges, and to many sections of highways. Between the city of
Porterville and the Friant-Kern Canal crossing, and between that
crossing and U. S, Highway 99, the floodwaters spread over highly
productive agricultural areas to a width of 3 or 4 miles adjacent to
the canal and highway. Three major breaks in the levees resulted
inerosion and depostion of sand and silt. Substantial damage oc—
curred to cotton, alfalfa, and potato crops, to improvements and
stored supplies, and to the land itself. Between U. S. Highway 99
and the Santa Fe Railroad, a major levee break caused deep erosion
of pasture land. The United Concrete Corporation plant on U, S.
Highway 99 was heavily damaged, and was closed for 2 weeks. In
and near Porterville and the community of Woodville, urban and
suburban areas totalling about 100 acres were flooded. The flood~
ing in Porterville was shallow and damage was largely confined to
a small portion of the residential area. Roads and bridges suffered
severe damage throughout the Tule River basin. The total area
flooded was about 32, 000 acres.
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On the Kern River the flood of November 19 produced peak flows
greatly exceeding all previous records within a period of 38 years
at the station near Kernville (upstream from the South Fork) and
withinaperiod of 54 years at the valley station near Bakersfield.
Near Kernville, the peak discharge of 27,000 cfs compares with
the previous maximum of 9, 690 cfs in January 1916, Near Bakers-
field, the November 19 peak was 36, 000 cfs as compared to the
record of 21, 700 cfs established during the flood of March 1943,
On the South Fork of the Kern River the November 1950 flood peak
was less than that of March 1938, the maximum of record.

Upstream from the head of the lower canyon near the Isabella
Dam site, the floodwaters covered portions of the town of Kern-
ville and most of the town of Isabella and forced a mass evacuation
of about 1,000 inhabitants. A State of California fish hatchery
adjacent to the river was flooded as well as the Kern No. 3 power
plant of the Southern California Edison Co., the outlet tunnel of
the Isabella Dam (under construction by the Corps of Engineers),
summer homes, commercial recreational developments, and rec-
reational developments of the United States Forest Service,

In the lower canyon, floodwaters damaged several commercial
recreational establishments, two power plants, Forest Service
facilities, and the State highway.

Downstream from the lower canyon in the foothill and valley
areas, the floodwaters inundated much of Hart Memorial Park, a
Kern County Park, parts of the Fruitvale oil field and the town of
Oildale, and a considerable area of urban and suburban dwellings
on the north side of the river opposite the city of Bakersfield. The
south bank levees protecting Bakersfield almost failed; heroic
efforts by hundreds of volunteers and the use of heavy equipment
for patrolling and patching the levees saved the city from in-
undation.

As a result of overbank flow west of Bakersfield, a large por-
tion of the floodwaters entered Goose Lake Slough (Jerry Slough),
a distributary leading northwestward to the bed of Tulare Lake ;
the remainder of the flow entered the normally dry and cultivated
bed of Buena Vista Lake. Because the flow in Goose Lake Slough
did not extend beyond the old Goose Liake bed, none of the Kern
River floodwaters entered Tulare Lake. During the December 2-
4 storm, which produced a peak of 7, 850 cfs at Bakersfield, the
maximum inflow to Buena Vista Lake was greater than that during
the November floods, and flow to the lake was continuous from
about November 20 until the middle of December., In Goose Lake
Slough it was continuous until December 7 or 8.
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Flooding in Buena Vista Lake engulfed an area of about 6, 300
acres, which was devoted largely to grain and irrigated and dry
pasture. Many fences, pumps, canals and levees were flooded.
Along Goose Lake Slough about 18,500 acres were flooded--although
much of this area was in pasture or was undeveloped, a large area
of cotton and alfalfa was flooded.

The total inundated area on the Kern River was about 37, 300
acres.

FLOOD DAMAGES

Although many residents had narrow escapes, only two deaths
have been directly attributed to the November-December 1950
floods in the Central Valley basin. This remarkably small loss
of life for such a large and widespread flood was due in large
measure to the excellent coordination and effectiveness of the flood
warning and evacuation a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>